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The objective of this study was to evaluate the effect of breed (Holstein; HB/Jersey; 
JB) on the teat-end hyperkeratosis score (TEH) of cows housed in the same farm 
conditions and under the same milking management. Jersey cows had better score 
for the front teats, but worse for the rear teats comparing to Holstein cows. The TEH 
of the front teats in JB cows in third lactation were significantly (P<0.05) lower 
comparing to the same lactation group of HB cows. Regarding the rear teats of the 
observed cows, significantly (P<0.05) higher hyperkeratosis score was found in 
Jersey cows in first lactation comparing to Holstein cows in same lactation. The 
somatic cell count was found to be higher in JB comparing to the HB cows, but not 
significantly. The obtained results indicate that breed influence the level of the teat 
tissue condition.  
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Introduction  
Healthy teat skin enable easier cleaning, minimises milking preparation, and finally 
minimises the risk of new mastitis infections. The mechanical forces during machine 
milking result in changes in teat-end tissue (Neijenhuis, 2004), particularly in the skin 
of the teat-end (hyperkeratosis) which increases the risk of new mastitis infections 
(Hamann et al., 1994). Somatic cell count (SCC) as the indicator of subclinical 
mastitis, also could be used as indicator of cows’ health and milk quality (Tsenkova et 
al., 2001). In order to assess the effects of milking machines, milking management or 
environment on teat tissue as well as on the risk of new intra-mammary infections 
classification of bovine teat condition could be used (Reinemann et al., 2001). 
Furthermore, quick detection and removal of the cause of the poor teat condition will 
enable the reduction of the SCC and decrease of the frequency of clinical mastitis, 
simultaneously saving time and treatment costs (Taylor, 2006). The hyperkeratosis is 
related to the type of mechanical milking conditions applied to the teat and to the 
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length of time per day that teat cups are attached to teats (Mein et al., 2003). The 
objective of this study was to evaluate the effect of breed (Holstein / Jersey) on the 
teat-end hyperkeratosis score (TEH) of cows housed in the same farm conditions 
and under the same milking management. 
 
Materials and methods  
The research was conducted on the 100 dairy cows Holstein (HB, n = 60) and Jersey 
(JB, n = 40) breed, which were housed in the same farm conditions and milking 
management. Cows were milked in Westfalia herringbone parlor, with pulsation ratio 
60:40, vacuum level 45-47 kPa, and automatic clusters removing when milk flow 
<200 g/min. The cows, depending of the parity, were divided into three groups: first, 
second and third and higher lactation. The evaluation of the teat-end hyperkeratosis 
score (TEH), was performed few days before regular milk recording. The 
hyperkeratosis evaluation was performed for each cow’s teat, for front, left or right 
(HFL, HFR), as well as for rear, left or right (HRL, HRR) in the first 10 seconds after 
removal of the cluster. In accordance to Mein et al. (2003) and Bobić et al. (2018) 
cows without callous (keratin ring) had score 1, while those with formed and clearly 
visible callous had score 2. Furthermore, the cows that had rough callous with 
hyperkeratosis had score 3, while cows with very rough hyperkeratosis and radial 
cracking had score 4. Also, the somatic cell count on log scale (SCClog) determined 
in regular milk recording were analysed. The effect of breed (Holstein / Jersey) on the 
teat-end hyperkeratosis score (TEH) in regard to the parity group was tested by least 
square analyses of variance using the PROC GLM procedure in SAS (SAS Institute 




Very good score (score 1 and 2) of the TEH in interval between 70 to 86% were 
determined in both breeds. Furthermore, JB cows had better score for the front teats 
(86%; 81%, Figure 1a and 1b), but worse for the rear teats (70%; 81%, Figure 1b and 
2a) comparing to HB cows.  
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Figure 1a, 1b. Distribution of the teat-end hyperkeratosis score for the front teats of 
Jersey and Holstein cows 
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However, if watching at the overall percentage of both front and rear teats together, 
Holstein cows had a better teat condition (Figure 1a, 1b, 2a and 2b). HB cows had 
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Figure 2a, 2b. Distribution of the teat-end hyperkeratosis scores for the rear teats of 
Jersey and Holstein cows 
 
Regarding the lactation group, a significant (P<0.05) difference was found between 
the breeds (Table 1). The TEH of the front left and right teats in JB cows in third 
lactation were significantly (P<0.05) lower comparing to the same lactation group of 
HB cows. Regarding the rear left teats of the observed cows, significantly (P<0.05) 
higher hyperkeratosis score was found in Jersey cows in first lactation comparing to 
Holstein cows in same lactation. 
 
Table 1. Least square means (LSM) of teat-end hyperkeratosis score and somatic 
cell count regarding the parity group 
Trait Jersey (JB) Holstein (HB) 
 1 2 ≥3 1 2 ≥3 
HFL 1.6 1.6 1.19*a 1.2 1.6 2*b 
HRL 2.2*a 1.5 1.71 1.2*b 1.55 1.89 
HFR 1.2 1.8 1.29*a 1.48 1.75 2.22*b 
HRR 1.8 2*a 1.67*ac 1.08*b 1.5 2.22 
SCClog 3.35 2.42 3.01 2.2 2.99 2.39 
1 – first lactation; 2 – second lactation; ≥3 – third and later lactations; HFL – teat-end hyperkeratosis 
score for front left teat; HRL – teat-end hyperkeratosis score for rear left teat; HFR – teat-end 
hyperkeratosis score for front right teat; HRR – teat-end hyperkeratosis score for rear right teat; 
SCClog – somatic cell count on log scale; *P<0.05; abc values marked with different letter are 
significant. 
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The JB cows in second and third parity had significantly (P<0.05) higher TEH on the 
HRR, comparing to TEH of the HRR in first parity in HB cows. The somatic cell count 
in first and third and later lactations was found to be higher in JB compering to the 
HB cows, but not significantly. Contrariwise, a lower amount of SCClog was 
determined in second parity for the Jersey cows comparing to the Holsteins. 
 
Discussion  
For quality milking, cows need to be milked: fast, cleanly, gently and completely. 
Milking machine (liner and the vacuum), milking management (machine-on time) and 
the dairy cows factors such as teat-end shape effect the level of hyperkeratosis. 
Furthermore, it is necessary to adapt the cows to the milking machines but also the 
milking machines to the cows. Compering results of TEH from Simmental and 
Holstein breed (1.33, 1.79., 1.89) in Bobić et al. (2018) the cows in this research had 
worst conditions for all teats together in all parity’s, especially for JB cows in first 
parity (JB = 2.03, 1.86, 1.77; HB = 1.43, 1.88, 2.14) which indicate that there is a 
possibility of unadjusted milking machines to the size and shape of a teats of the 
Jersey cows. Gleeson et al. (2004) and Haghkhah et al. (2011) concluded that there 
is a significant correlation between the teat condition and somatic cell counts. 
Furthermore, de Pinho et al. (2012) concluded that increasing teat-end callosity 
thickness or teat-end callosity roughness increases the incidence risk of clinical 
mastitis. The Jersey cows had a more teats with score 3 and 4 (with bad teat 
condition) and a higher value of SCClog. Results of this study support previous, 
above-mentioned research, and indicate that there is a possibility of unadjusted 
milking machines to the size and shape of teats of the Jersey cows. Which is 
consistent with the research of Guarín et al. (2017), who determined an interactions 
of teat apex diameter and quarter position (front or rear) with quarter SCC, and 
tendency for narrower teat barrels to be associated with increased quarter SCC. 
 
Conclusions  
Despite the same conditions and the milking management on the farm, the significant 
differences between breeds in teat tissue conditions were found. Cows of Jersey 
breed had worst teat-end hyperkeratosis score compering to cows of Holstein breed. 
These results could be due to possibly unadjusted milking machines to Jersey cows. 
Therefore, further research should be directed to measuring the morphological 
characteristics of cows' udders of both breeds, which would probably provide a 
greater breadth of information. 
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